We present a very rare case of a 27-year-old female patient with extensive, multifocal, bilateral mammary infarction. A literature search was also performed to confirm its rarity. Although solitary or limited areas of spontaneous infarction have been documented, there are no documented cases where such a large, multifocal area of involvement has occurred without obvious explanation. Conclusion: Extensive multifocal post-partum breast infarction is a rare occurrence that has potential long-term effects. This should be considered when taking patient history in post-partum patients, as well as those with extensive calcifications on mammogram years after giving birth.
Introduction
Discovery of a new breast mass in the gravid patient poses a significant diagnostic challenge for physicians and worry for patients. Regardless of symptoms, a new mass requires a thorough evaluation that includes pathologic diagnosis to rule out a malignancy in this difficult to treat population [1] . The most common etiologies for breast masses in the gravid patient include fibroadenoma, mastitis, abscess, galactoceles, and very rarely, breast infarction [1] . Although only occasionally seen, the concept of localized mammary infarction during or shortly after pregnancy has been documented as early as the 1960s. Symptoms can range anywhere from being virtually absent to pain and bloody discharge secondary to tissue necrosis [2] . The specific cause of mammary infarction has yet to be definitively established, however, theories include vascular insufficiency and localized thrombosis [3] . Accurate diagnosis is critical since breast infarction can histologically appear similar to carcinoma, thus potentially leading to an incorrect diagnosis and treatment by the physician [4] . We present a rare case of a 27-year-old female with extensive, multifocal, bilateral mammary infarction. The has been identified. In a 1964 case report, Wilkinson and Green [8] described a woman with markedly nodular breasts and extensive bilateral infarction. She had massive bilateral breast hypertrophy with multiple surgical reductions that may have contributed to her unusually large area of involvement.
Pathologic findings of mammary infarction tend to be consistent with having a yellow-gray gross appearance and microscopic evidence of hemorrhage and breast tissue fibrosis or hyperplasia [6, 9] . There have been reports of difficulty in distinguishing fine needle aspiration samples of infarcted, benign breast tissue and malignant tissue [4] . Pathologists and surgeons have used WCAFTI (Worrisome Cytological Alterations Following Tissue Infarction) to describe the range of cytological findings associated with epithelial infarction, including poorly preserved pleomorphic single cells with variable morphology and vesicular to pyknotic nuclei with anisonucleosis [4] . Because of this, it would be beneficial to have a low threshold for a core needle biopsy instead for women with concerning post-partum masses.
diagnosis, potential etiology, treatment, as well as follow-up recommendations will be discussed.
Case Report
A 27-year-old woman presented 2 weeks post-partum to her primary care physician (PCP) complaining of a firm, 2-cm right breast lump unchanged in size since she first noticed it 2 days after giving birth to her first child. The patient denied pain, swelling, nipple discharge, fevers, or similar episodes in the past. The mass was tender to the touch, freely mobile without underlying skin retraction or dimpling, and no lymphadenopathy was appreciated. Her past medical history was significant for menarche at age 13, hypothyroidism, anxiety, depression, and chronic back pain. Her surgical history was significant for tonsil and sinus surgery, partial thyroidectomy, left-sided ductal excision for a benign discharge as a teenager, and a right-sided breast biopsy for a fibroadenoma. She denied any history of trauma or breast cancer. Her family history was significant for multiple great aunts having post-menopausal breast cancer. She admitted to minimal caffeine use and social alcohol use.
Shortly after childbirth, she was started on paroxetine for post-partum depression, so she did not breastfeed. Her PCP diagnosed her mass as mastitis and started her on a 1-week course of cefalexin. At her follow-up appointment, the initial right breast lump appeared smaller, however, numerous smaller lumps subsequently developed in both breasts. These were firm, non-tender, and presented in the upper and medial breast quadrants, more pronounced in the right than in the left breast. An ultrasound of both breasts revealed too-numerous-to-count solid and complex-cystic masses bilaterally, the largest measuring 1.9×1.2×2.2 cm ( fig. 1 ). Ultrasound-guided vacuum-assisted core biopsies were obtained from the 2 most prominent and symptomatic masses which happened to be in the right breast. Pathology results showed large zones of infarcted breast tissue with adjacent fibrosis, foamy histiocytes, and residual epithelium, as well as lactation hyperplasia ( fig. 2 ). There was no evidence of malignancy. Bilateral mammograms were then performed and showed numerous non-specific densities with benign scattered calcifications most prominent in the medial regions (figs. 3 a and b) It was decided to not biopsy areas of the left breast because none of the masses in the left breast were symptomatic at that time and were radiographically identical to the right side.
The patient continued to lactate for 10 months post-partum despite not breastfeeding. She did not experience any pain, swelling, infection, or new lumps during her follow-up appointments. The initial lumps were noted to have resolved on physical exam. Unfortunately, the patient refused further reevaluation with imaging.
Discussion
Although solitary spontaneous infarction has been well documented, it is exceptionally rare to have such a large, multifocal area of involvement. Most reports are from over 20 years ago, with only 28 cases documented as of 1986 [3, 5, 6, 8] . The extent of infarction is usually described as a single lesion, localized to a fibroadenoma or hyperplastic lactating breast tissue in a peri-partum patient. About 0.5-1.5% of fibroadenomas infarct, and are associated with pregnancy or lactation [2, 7] . Of the limited number of cases that have been documented, no long-term follow-up has been reported. Only 1 documented case of extensive bilateral mammary infarction A number of complex-cystic structures were seen alongside areas of necrosis on ultrasound, which may represent underlying fibrocystic disease or dilated ducts. These were not pathologically confirmed. One could argue that certain medications may exacerbate fibrocystic disease or breast vascularity resulting in increased mass formation and necrosis, however, none of the patient's medications have been known to cause breast complications.
Annual mammograms after infarction could possibly show us if multifocal infarction creates extensive calcification. These calcifications could make for more difficult cancer detection on mammograms in the future, or even cause unnecessary breast biopsies to be performed. Breast exams at these times will also be of interest to see if complete spontaneous resolution eventually occurs, especially once lactation has ceased. Follow-up ultrasounds could also be helpful to monitor changes. The use of magnetic resonance imaging could potentially be beneficial with mass evaluation, although it would not be ideal for calcification monitoring.
Conclusion
Extensive multifocal post-partum breast infarction is a rare occurrence that has potential long-term effects. This should be considered when taking patient history in post-partum patients, as well as those with extensive calcifications on mammogram years after giving birth. Although solitary or limited areas of spontaneous infarction have been documented, it is very rare to have such a large, multifocal area of involvement. To our knowledge there have been no documented cases of multifocal involvement to date, and long-term effects and follow-up guidelines have not been established. Whether future lactation is compromised and if complete spontaneous resolution occurs has not been reported making further research regarding this topic critical to advancement in diagnosis and treatment of breast infarction.
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